Manic-depressive illness is a recurrent psychosis of unknown aetiology. Episodes of mania and depression are followed by periods of complete recovery and, in the natural history of this disorder, changes from normality to illness can take place with characteristic suddenness. Previously, we have reported that in acute mania in drug-free young men, plasma luteinising hormone (LH) concentrations were higher than in schizophrenia or in healthy control subjects (Whalley et al, 1985). The increase in plasma LH concentrations could not have been due to decreased negative feedback of testosterone because plasma testosterone and sex hormone binding globulin (SHBG) did not differ between groups.
Manic-depressive illness is a recurrent psychosis of unknown aetiology. Episodes of mania and depression are followed by periods of complete recovery and, in the natural history of this disorder, changes from normality to illness can take place with characteristic suddenness. Previously, we have reported that in acute mania in drug-free young men, plasma luteinising hormone (LH) concentrations were higher than in schizophrenia or in healthy control subjects (Whalley et al, 1985) . The increase in plasma LH concentrations could not have been due to decreased negative feedback of testosterone because plasma testosterone and sex hormone binding globulin (SHBG) did not differ between groups.
The increased plasma LH concentrations in mania could be due to a central abnormality leading to increased releaseof LH-releasing hormone (LHRH), to increased pituitary responsiveness to LHRH, or to both, since LHRH increases the responsiveness of the pituitary gland to itself, the so-called priming effect of LHRH (Aiyer et al, 1974; Fink, 1979) . In the present paper we have investigated whether plasma LH concentrations remain elevated after recovery from mania, which would indicate whether the abnormality is either state-or trait-dependent, and also whether pituitary responsiveness to LHRH is altered in men during the euthymic phase of manic depressive illness.
Method
Eleven recovered manic-depressiveand 15 control male subjects were studied. The recovered manic-depressive patients had sufficient case-notedata to meet Research Diagnostic Criteria (RDC, Spitzeret a!, 1975) for at least oneepisodeof mania.All hadbeenfreeof any psychotropic medication, other than lithium, for at least 2 weeks.The mean ages( Â± s.c.; range) for the patients were 36 years (Â±3.1; 25â€"53)and for the control group 33 years (Â±2.7; 19â€"59). All studies were started between 08:00 and 09:00
after an overnight fast. Blood samples were obtained from an in-dweffing cannula (with a heparin lock) which was placedin a forearm vein about 20 minutesbefore the first sample was taken. Sampleswere taken at the following times in relation to injection of 100 @g LHRH dissolved in 1 ml aqueous solution: (â€"60, â€"¿ 30, â€"¿ 5, + 15, +30, + 45, + 60, + 90, + 120 and + 180 minutes). Blood was collectedinto lithium-heparin coatedtubescontaining 100 Kallikrein inactivator units of aprotinin, and kept at 4Â°C until centrifugation at l600g and 4Â°C. The plasma was stored at â€"¿ 40Â°Cuntil hormone assay, as described previously (Whalleyeta!, 1985) .The inter-assay(andintra assay)coefficients of variation wereas follows: LH 5.6% (3.8%); FSH 5.7% (3.6Â°lo); prolactin (2.6%); testosterone 6.8% (7.0%); SHBG 6.6% (5.8%). The maximal incre mentalchangein plasmahormoneconcentrationfollowing LHRH injectionwascalculated asthedifferencebetween themaximumconcentrationduring the first 90minutesafter LHRH and the concentration 5 minutes before LHRH injection. Data were log-transformed to approximate normality before comparisonsbetweengroups weremade by analysis of variance for repeatedmeasures(with the conservativeGreenhouse-Geisser correctionof probabilities (Winer, 1971) .Student'st-testwasusedto locatethe timing of significant differences.
Results
The results are shown in Fig. 1 . Basal plasma LH concentrations were significantly greater (P< 0.025) in the recoveredpatients than in the control subjects. After LHRH injection, plasma LH concentrations were greater (P<0.05â€"P<0.Ol) in the recoveredpatientsthan in thecontrol subjectsat + 15, + 30, Basal plasma luteinising hormone concentrations and the LH responses to LH-releasing hormone injection were higher in 11 young men after recovery from mania than in 15 control subjects. Since plasma concentrations of testosterone and sex hormone binding globulin were similar in the recovered manic compared with the control subjects, the increased LH response to LHRH is likely to have been due to the priming effect of LHRH consequent on an increased release of LHRH into hypophysial portal vessel blood. Abnormal control of LHRH, and thereby LH release, is a state-independent feature in male patients with mania and may be a useful trait marker for this disorder.
repeated measures showed a significant difference (P<0.01) between groups. The mean maximum increments in plasma LH concentrationsweresignificantlygreater (P<0.0l) in the patients (mean Â± s.c., 9.5 Â± 1.8 lU/litre) than in the control subjects (5.6 Â± 0.5 lU/litre).
Plasma FSH concentrations increased significantly (ANOVA with repeated measures, P<0.002) in both the patient and control groups after LHRH injection, but there were no significant differences between the two groups in either the basal plasma FSH concentrations or the maximal increments inplasmaFSH concentrations. Plasma prolactin concentrations increased slightly but significantly (ANOVA with repeated measures, P<0.001) after LHRH injection. There were no significant differences between the two groups.
Plasma testosterone concentrations did not change after LHRH injection and there were no significant differences betweenthe two groups. Plasma SHBGconcentrationsin blood samples obtained immediately before LHRH injection (meanÂ±s.d.; controls, 40.1 Â± 12.7 nmol/litre; patients, 40.7Â±23.1 nmol/litre) and at the time of the maximum increment in plasma LH concentration, for each subject, did not differ between patients and control subjects.
Discussion
The fact that the plasma LH concentrations before LHRH injection were significantly greater in recovered male manic-depressive patients compared with healthy control subjects, together with our previous finding of increased plasma LH concentra tions during acute mania (Whalley ci a!, 1985) , suggests that increased plasma LH concentrations are a trait-dependent feature of manic-depressive illness which is independent of the state. As was the case in our previous study (Whalley et a!, 1985) , the increased plasma concentrations of LH in recovered manics could not be attributed to a failure of negative feedback, since the plasma concentrations of testo sterone and SHBG were not significantly different from the values in normal subjects. The increased pituitary responsiveness to LHRH in recovered manics compared with the normal subjects could have been due to differences between the groups in plasma concentrations of sex steroids. However, since the plasma testosterone and SHBG concentra tions were similar In the recovered manic and control subjects, a more likely explanation is that the responsiveness of the pituitary gland in patients with mania had been increased as a consequence of increased LHRH release and the priming effect of LHRH (Aiyer et a!, 1974; Fink, 1979) . The priming effect of LHRH has long been invoked to explain the positive correlation between basal plasma LH concentrations and the magnitude of the LH response to LHRH in man (Aiyer eta!, 1974; Roth eta!, 1972; Gual, 1973; Isurugi et a!, 1973; Siler & Yen, 1973;  Bell ci a!, 1973; Yen ci a!, 1973; Zarate eta!, 1973) .
The cause of the increased release of LHRH in mania remains unknown but is likely to involve the stimulatory effect of either increased central a noradrenergic activity or reduced central opioid activity (Kalra & Kalra, 1983) . As was also the case in acute drug-free manic men (Whalley eta!, 1985) , there were no significant differences between. the manic and control subjects in the plasma concentra tions of FSH. Neither was there a between-group difference in the plasma FSH response to LHRH. Possible explanations for the dissociation between LH and FSH secretion have been discussed previously (Whalley et a!, 1985) .
Most recovered patients were on long-term lithium therapy and this could be a possible explanation of the differences between the two groups of subjects. Several factors, however, suggest that this is not the case. In our earlier study (Whalley et a!, 1985) , we detected increased plasma LH concentrations in young men with acute mania, none of whom had received lithium therapy, and there are no data Since a catecholaminergic mechanism is also involved in the release of melatonin from the pineal gland, it is tempting to speculate that there may be an association between the two apparent trait markers of mania, the increased LH release which we reported and the supersensitivity to light in terms of melatonin Oxford University Press.
